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Abstract

Background: In today's digital age, prolonged screen use has become common, affecting various visual functions.
Coffee, tea, and milk are widely consumed beverages known to have potential health impacts. This study aimed to assess
their immediate effects on visual parameters following extended laptop use.

Methods: A prospective cohort study included twenty healthy adults aged 18 to 35. Ethical approval was obtained, and
participants gave informed consent. Baseline visual assessments were conducted after three hours of laptop use.
Participants consumed 100 mL of coffee, tea, or milk on three consecutive days, and visual metrics were evaluated at 30
minutes and 60 minutes post-consumption. Standardized optometric tests were employed, and the data were analysed
using SPSS 21.0, including MANOVA and linear regression.

Results: Twenty female participants (mean age: 20.6 years + 0.753) underwent visual assessments after consuming
coffee, tea, and milk. After 30 minutes of coffee intake, contrast sensitivity increased from 1.60 to 1.75 logs (P = 0.026)
but declined to 1.59 logs after 60 minutes (P = 0.016). Coffee notably affected near-point convergence with a red filter,
decreasing from 10.40cm to 10.55cm at 30 minutes and to 10.78cm at 60 minutes (P = 0.000). Tea consumption showed
a significant change in deutan color vision (P = 0.034) between 30 and 60 minutes, while no statistically significant
alterations were observed for milk. Simple linear regression indicated no significant impact of beverages on visual
parameters over time (p > 0.05).

Conclusion: This study delineates the transient effects of coffee and tea on visual parameters, showing temporary
improvements in contrast sensitivity and colour vision within 30 minutes, subsiding after 60 minutes. Both coffee and
tea induced a clinically significant increase in accommodation amplitude while causing a regression in near-point
convergence, contrasting with milk consumption, which led to decreased visual parameters due to tryptophan's presence
inducing drowsiness.
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Introduction

Practically all professional and recreational activities in the twenty-first
century require the use of digital displays. The computer has evolved into a
ubiquitous fixture in every household. Anapproximated 35 % of individuals
consult their mobile devices prior to utilising provisions such as coffee,
toothbrushes, or other necessities. An earlier study found that the mean daily
time devoted to electronic display viewing is approximately 9.7 hours for
adults and 7.5 hours for adolescents. [1] Extended periods of stationary
posture can deplete an individual's energy, and the body may associate such
stillness with the onset of slumber. Energy refreshments such as coffee, tea,
milk, and others provide them with a revitalized sensation. Coffee and tea
are beverages that are significantly consumed by adults on a global scale.

Coffee is widely consumed, and the rate of consumption continues to rise.
The bioactivity of coffee's complex chemical compounds is accountable for
its invigorating and revitalizing properties. [2] Similarly, tea is the most
widely consumed beverage in the globe, second only to water. Research has
demonstrated that the cholinergic acids present in coffee beans, flavan-3-ols,
complex theaflavins, and thearubigens found in tea leaves all have positive
effects on health. To determine the diverse health advantages of these
beverages, an examination was conducted on their abundant phenolic
compound content. Caffeine, vitamins, minerals, polyphenols, and additional
constituents found in coffee all contribute to its numerous health benefits.
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Tea is beneficial to consume due to the polyphenols, catechins and
epicatechins, which are present in tea. [3]

Coffee and tea consumption has been linked in multiple studies to a
decreased risk of cardiovascular disease and stroke. [4, 5] The presence of
polyphenols in coffee and tea aids in mitigating the risk associated with the
above. A profusion of the antioxidant cholinergic acid enhances glucose
metabolism, thereby impeding the production of advanced glycogen end
products and, as a result, reducing the long-term risk of developing type 2
diabetes. Antioxidants found in tea assist the body in metabolizing glucose
in the blood. [6] Caffeine may alleviate the initial symptoms of Parkinson's
disease, according to some studies, while coffee and tea consumption may
provide some protection against the disease, according to others. [7]

A previous study found a direct relationship between increased coffee intake
and elevated intraocular pressure.[8] Nevertheless, the impact of coffee and
tea on additional visual parameters is not yet understood. Therefore, the
objective of this research was to determine the immediate impact of coffee,
tea, and milk on various visual parameters, including contrast sensitivity,
convergence, accommodation, and visual acuity, subsequent to extended
periods of laptop usage. It was hypothesized that, as stimulants, coffee and
tea would enhance performance inall visual parameters, whereas milk would
diminish it.

Methodology

The purpose of this study was to investigate the potential impact of beverage
consumption on several visual metrics following prolonged laptop usage
among a group of twenty healthy adults ranging in age from 18 to 35. The
study was designed as aprospective cohort study. A simple random sampling
approach was utilized in order to pick the participants for the study. This was
done in order to guarantee that the cohort was represented in an objective
manner. For the purpose of ensuring ethical compliance and upholding the
ethical standards that were set in the Declaration of Helsinki, the protocol for
the study was given formal approval by the institutional ethics committee
that is in charge of reviewing research involving human subjects. It was
ensured that every participant gave their written informed consent,
confirming that they participated voluntarily and that they were aware of the
objectives and procedures of the study. In addition, before the beginning of
the examination, participants were given a detailed description of the
examination protocol to guarantee that they were aware of every detail and
gave their agreement after being sufficiently informed. Taking into
consideration the potential influence that prolonged screen exposure during
this time period could have on visual health, the evaluations of visual
parameters were planned to take place throughout the evening hours. This
was done in order to imitate a common scenario of prolonged laptop usage.
Visual acuity, convergence, accommodation, contrast sensitivity, and colour
vision were some of the elements that were included in these criteria. These
comprised a wide variety of variables that impact visual function.

A minimum of three hours of laptop use was required of each participant
before the execution of the visual assessments. After the subjects had been
using their laptops for a lengthy amount of time, they were subjected to
routine optometric tests in order to evaluate their visual acuity, convergence,
accommodation, colour vision, and contrast sensitivity. The tests were
designed to correctly capture the baseline readings, taking into account the
typical changes in visual performance that occur throughout the day,
particularly after prolonged exposure to a screen.

To evaluate the impact that various beverages have on visual metrics, the
researchers utilized a novel methodology. The participants were given 100
millilitres of three different beverages—milk, coffee, and tea—on three
successive days that were consecutive to one another. The purpose of this
research was to investigate the possibility of alterations in visual metrics
following the ingestion of nhumerous beverages. To establish a comparison
reference point, baseline readings were acquired before the consumption of
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beverages. Following the consumption of beverages, the subsequent
evaluations of visual parameters were carried out at two distinct time
intervals: thirty minutes and one hour. Using this strategic approach, we were
able to investigate any immediate or short-term effects that the beverages
that were ingested had on visual performance indicators after prolonged
laptop use. This allowed us to examine temporal effects. The precise
approaches that were utilized to evaluate visual parameters were
standardized and performed in accordance with the protocols that have been
developed in the field of optometry. To determine contrast sensitivity, the
Freiburg visual acuity test, [9] often known as FrACT, was utilized. [10] To
locate the near point of accommodation (NPA), the push-up method was
utilized in conjunction with an RAF ruler. [11] Finding the near point of
convergence (NPC) was accomplished through the use of the penlight
method. [12] With regard to the evaluation of visual acuity, the log MAR
chart was utilized. Additionally, astandardized colour-blind test was utilized
to evaluate the subject's colour vision.

After carefully gathering all of the information, it was then entered into
Microsoft Excel in a methodical manner so that it could be organized in a
systematic manner and then analysed. A statistical analysis was carried out
with the assistance of the SPSS 21.0 program. The data were subjected to
conventional analysis techniques to verify that they followed a normal
distribution before any additional analysis was carried out.

The subsequent analysis of the data consisted of a number of processes, one
of which was descriptive statistical analysis, which was used to determine
the variances and means in visual parameters that occurred after the ingestion
of various beverages, respectively. The multivariate analysis of variance
(MANOVA) was employed to compare the means of the three beverages
with regard to particular visual criteria. Inaddition, a simple linear regression
analysis was carried out to investigate and quantify the potential temporal
impacts that various beverages could have on the range of visual metrics that
were assessed.

Results:

Twenty female participants were included in the study. The average age of
the study cohort was 20.6 years + 0.753. Baseline readings for coffee, tea,
and milk consumers were collected at approximately 7.34 p.m., 9.30 p.m.,
and 9.51 p.m., respectively. Table 1 illustrates the mean values of various
visual parameters at baseline and 30 minutes post-consumption of coffee,
tea, and milk.

A statistically significant increase in contrast sensitivity was seen from 1.60
logs at the start to 1.75 logs after 30 minutes of coffee consumption (P =
0.026; 95% CI 0.018-0.27) by Multivariate Analysis of Variance
(MANOVA). However, there was a noteworthy decline in contrast
sensitivity from 1.75 logs at the 30-minute mark to 1.59 logs after 60 minutes
(P =0.016; 95% C10.03-0.028). This trend is illustrated in Figure 1A, which
depicts an initial increase in contrast sensitivity following thirty minutes of
coffee intake, subsequently returning to levels akin to the baseline after sixty
minutes. A clear decrease in the ability to recover near-point of convergence
(NPC) was observed while using the red filter after consuming coffee. There
was a significant decrease from the initial measurement (10.40cm) to the
measurement taken after 30 minutes (10.55cm) (P = 0.000, 95% CI 1.83—
3.87). Furthermore, a significant drop in measurement was noticed after
consuming coffee, namely from the 30-minute mark (10.55cm) to the
measurement taken after 60 minutes (10.78cm) (P = 0.000, 95% CI 2.21—
4.25). The values closely approximated the initial readings and are visually
represented in Figure 1B. Table 2 presents the important factors associated
with coffee intake within the 30- and 60-minute periods after the initial
measurement. Although there were changes in other variables after drinking
a beverage for 30 and 60 minutes, these changes were not statistically
significant.
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A Multivariate Analysis of Variance (MANOVA) was performed to examine
the average differences in coffee, tea, and milk intake between baseline and
30 minutes, 30 minutes and 60 minutes, and baseline and 60 minutes,
respectively. The results from Figures 2A and 2B indicate a significant
difference in NPC with red filter recovery between the start and 30 minutes
(P =0.000, 95% CI 2.22-3.79) and between the start and 60 minutes (95%
Cl 2.12-3.69) after consuming coffee. However, there were no substantial
changes observed in the use of either tea or milk.

By examining the "mean difference™ in tea consumption at different time
intervals (baseline to 30 minutes, 30 minutes to 60 minutes, and baseline to
60 minutes), a significant change in colour vision deutan (P = 0.034, 95% ClI
0.06-1.44) during the 30-to-60-minute period with tea consumption was
observed. However, there was no noticeable alteration in the intake of coffee
and milk, as depicted in figures 3A and 3B. Table 3 presents the important
factors linked to the consumption of coffee and tea within the 30 and 60-
minute periods from the initial measurement. No statistically significant
alterations were seen in visual acuity, near point of accommodation (NPA),
or NPC break between the baseline and 60-minute mean values. Applying
simple linear regression to assess the influence of each beverage on the
starting state, as well as the 30th and 60th minutes following intake, indicated
that none of the beverages had a statistically significant impact (p > 0.05).

Discussion:

This study aimed to explore diverse visual characteristics and the effects of
three distinct beverages following prolonged laptop use, given previous
indications that extended laptop exposure may induce visual fatigue. [11]
Despite assessing various aspects such as visual acuity, contrast sensitivity,
colour vision, accommodation, and convergence, statistically significant
differences were primarily observed in contrast sensitivity, convergence
recovery using ared filter, and colour vision specifically related to the deutan
subtype. Subsequent to consuming coffee for both 30 and 60 minutes, there
was a significant alteration in contrast sensitivity (1.60, 1.75, and 1.59) with
P-values of 0.026 and 0.016. Similarly, convergence recovery using a red
filter (10.40, 10.55, and 10.78) demonstrated substantial significance after
30 and 60 minutes of coffee intake, reporting a P-value of 0.000. In
comparison to milk or coffee intake, there was a notable difference in the
mid-range of colour vision, specifically in the deutan subtype (1.05, 0.43,
and 0.43) (P = 0.034). Notably, earlier studies found that the wavelength of
tea pigments that stimulated deutan subtype colour vision was 514.5 nm at
room temperature. [12] This matches up with more recent research that
showed drinking tea significantly improved deutan-subtype colour vision
compared to drinking coffee or milk. When comparing the consumption of
tea to coffee or milk, it was observed that the initial deutan and tritan values
(2.15, 1.50, and 1.30) significantly rose after consuming tea. While the
consumption of coffee (2.0, 2.05, and 1.83) and milk (1.23, 1.18, and 0.98)
resulted in an enhancement of the Tritan value, there was no statistically
significant alteration seen. Following one hour of consumption, the deutan
value exhibited an increase in the presence of coffee; yet, it experienced a
further reduction in the presence of milk. Similarly, the baseline contrast
sensitivity levels were lower compared to the levels observed after
consuming coffee and tea. On the other hand, the baseline values were
initially better but decreased after consuming milk. Following a 30-minute
period of consuming coffee, there was a noticeable enhancement in contrast
acuity. However, after one hour, the measurements had reverted back to their
initial levels, suggesting that the benefit was just temporary.

The primary elements that influence contrast sensitivity are spatial
brightness, texture, movement, colour, and binocular disparity. [13] Previous
studies have indicated that the modest neurostimulant effects caused by usual
dietary quantities of coffee alter the release of dopamine. [14] This
phenomenon was discovered to suppress neuronal activity across the whole
brain. [15] The diurnal characteristics of vision under conditions of light
adaptation and the ability to perceive contrast are contingent upon the

Page 3 of 5
presence of dopamine. [16] These ideas elucidate the transient enhancement
in contrast acuity that ensues following coffee consumption. Prior studies
conducted by Jeff C. Rabin et al. shown a notable enhancement in eyesight
and contrast sensitivity when individuals consumed dark chocolate as
opposed to milk chocolate. [17] The present study compared the effects of
coffee and tea, both of which contain caffeine like dark chocolate. It
observed an enhancement in contrast sensitivity but no alteration in visual
acuity. These results partially align with the previous study on contrast
sensitivity but contradict the findings on visual acuity. This discrepancy may
be attributed to the varying caffeine levels in each beverage.

Following tea consumption, there was a noteworthy rise in the amplitude of
accommodation by 0.30 D after 30 minutes, which further rose by 0.12 D
after an hour, resulting in atotal increase of 0.42 D. After ingesting coffee,
the amplitude of accommodation increased by 0.17 D. However, after 60
minutes, it reduced by 0.24 D, resulting in an overall decrease of 0.07 D.
None of the drinks exhibited a statistically significant difference. However,
following a 30-minute consumption of milk, there was a decrease of 0.22
diopters (D), which only slightly improved by 0.09 D after 60 minutes.
Overall, there was a loss of 0.13 D, as illustrated in figure 4.

Another study examining the "Impact of coffee (caffeine) on the prevention
of human cataract blindness" discovered that persons who consumed a higher
quantity of coffee had a reduced occurrence of the condition compared to
those who consumed less. [18] This indicates a correlation between the
consumption of caffeine and changes in the lens of the eye in people. The
current study also discovered a significant increase in accommodation
among coffee and tea drinkers compared to milk drinkers; supporting the
claim that caffeine intake influences lenticular change.

The beverages had a negative effect on convergence, as seen by a decrease
in the near-points of convergence across all three groups. A significant
decrease in NPC was observed with coffee drinking, as evidenced by a
statistically significant drop (P =0.000) in NPC measurements. Specifically,
there was a decrease in NPC from baseline (10.40cm) to 30 minutes post-
consumption (10.55cm), as well as from 30 minutes post-consumption
(10.55cm) to 60 minutes post-consumption (10.78cm). Although there was
no statistical significance, a noticeable and meaningful decrease in
convergence was observed with the red filter after consuming tea, with a
reduction of 0.72 cm at the breakpoint and 0.63 cm at the recovery point.
Although milk consumption led to a decrease in NPC, the decline was neither
clinically or statistically significant.

Tea primarily contains two key components: caffeine and L-theanine. [19]
An electroencephalogram (EEG) showed that consuming L-theanine
reduced activity in the sympathetic nervous system. [20] Altering the levels
of dopamine and serotonin in the brain induces a calming effect and reduces
the activity of the sympathetic nervous system, leading to astate of relaxation
and heightened awareness. [21] The sympathetic nervous system's impact,
which encourages ciliary muscle tonicity while stimulating pupil dilation,
explains the increased amplitude of accommodation following tea
consumption. [22] While coffee consumption led to an increase in the
amplitude of accommodation, the rise was greater when consuming tea. The
reduction of impulses transmitted through the short ciliary nerves, which
connect the post-ciliary ganglia to the oculomotor neurons, leads to pupil
dilation. This, in turn, causes a decrease in the contraction of the medial
rectus muscle and ultimately affects the near point of convergence. [23]

After consuming milk, all visual measurements that were shown to be
significantly improved or diminished by coffee and tea consistently declined.
Tryptophan, an amino acid included in milk, is believed to play arole in the
synthesis of serotonin, a neurotransmitter that aids in sleep promotion and
attention reduction. [24] The current study excluded the measurement of
intraocular pressure (I0OP) as one of the variables to be examined due to the
existence of several studies exploring the relationship between coffee
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drinking and alterations in IOP. [8, 25-27] All of these previous trials
incorporated either coffee or other drugs containing caffeine. Tea was
excluded from the study; therefore, it is imperative to investigate the impact
of tea on 10OP levels. The study's constraints include the potential for a more
comprehensive understanding of beverage effects on visual metrics with a
larger sample size. Furthermore, the study did not evaluate tear film changes,
corneal curvature modifications, axial length fluctuations, and other
pertinent parameters that could exhibit significant alterations with each
beverage, particularly following extended laptop use.

Conclusion:

This study delineates the transient effects of coffee and tea on visual
parameters, showing temporary improvements in contrast sensitivity and
colour vision within 30 minutes, subsiding after 60 minutes. Both coffee and
tea induced a clinically significant increase in accommodation amplitude
while causing a regression in near-point convergence, contrasting with milk
consumption, which led to decreased visual parameters due to tryptophan's
presence inducing drowsiness.
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